Vitamin B12 producing E. coli was isolated by anaerobic fermentation. By means of biological quantification with E. coli mutant strain 215, the bacterial production of vitamin B12 in the presence of cobalt chloride (CoCl2 • 2H2O) or cobalt sulfate (CoSO4 • 7H2O) was studied in the E. coli cells harvested from anaerobic fermentation, using cultured cells (dry and wet) and concentrated culture.
aerobic fermentation18,19) and activated sludge 7, 8, 11, 13) . to the basal medium at concentrations of 2, 4 and 8mg/l and 5, 7.5 and 10mg/l, respectively, as described by KAMIKUBO et al. 14) and FUJII et al. 5).
Trypticase soy broth (BBL) was used as a basal medium composed of trypticase peptone 17g/l, phytone peptone 3g/l, sodium chloride 5g/l, dipotassium phosphate 2.5g/l and dextrose 2.4g/l.
After culture for 22-24 hours at cooling centrifuge (Kokusan Co., Ltd., Type and were sonicated using a sonicator (Ohtake Co., Ltd., Type 5202) at 60-70w for 7-8 minutes. The suspernatant of the disrupted cell suspension was used as a sample solution. Dry cell samples were prepared from wet cells by 48 hours of desiccation.
The culture supernatants were concentrated to approximately 500 times using an evaporator (Shibata 2. Bioassay of vitamin B12 Vitamin B12 in the samples was assayed by the method of SATO26) using mutant E. coli 215 (strain requiring methionine and vitamin B12). NaCI and 2.0g of glucose in 100ml of distilled water.
The measuring samples for vitamin B12 were diluted 10-2, 10-3, 10-4 and 10-5 with sterile distilled water. The medium (2.5ml) was mixed with the diluted samples (2.5ml) to the total volume of 5.0ml.
The mutant E. coli each of the mixtures. The optical density in each mixture was measured at 570nm using a spectrophotometer (Hitachi Model 100-10). The concentration of vitamin B12 in the samples was determined from the predetermined threshold curve of vitamin B12. of vitamin B12, the contents of which in the samples prepared under the presence of cobalt salts were 1.9-5.2 times (p<0.01) higher than those in the control without cobalt salts. Also, in the wet cells, the vitamin B12 producing ability of E. coli was increased by adding cobalt salts. In addition, CoCl2 is known to enhance vitamin B12 production at a concentration lower than that of CoSO4. Fig.1 shows the vitamin B12 producing ability of the E. coli cells in the presence of cobalt salts. Vitamin B12 content in the CoCl2 (4 and 8mg/l) added dry cells were significantly higher than those in the CoSO4 added cells at In the present experiment, E. coli strains having vitamin B12 production ability were isolated from anaerobic fermentation and producing ability was 1.9-5.0 times as much as that in the control cells not treated with cobalt salts (p<0.01). This finding indicates that the addition of cobalt salts greatly augmented the production of vitamin B12 in these cells. By (p<0.0l) was demonstrated.
In the E. coli cells used in this study, addition of the cobalt chloride seemed to result in higher vitamin B12 production than production via the addition of the cobalt sulfate.
Further studies are being undertaken by the authors on maximum vitamin B12 producing ability using other kinds of cobalt salts and other bacterial species having vitamin B12 producing ability in ruminant nutrition. 
